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B. REPORTS ON THE SELECTION OF ALTERNATIVE SITES FOR
THE SNS

This appendix includes the National Spallation Neutron Source Project Alternate Site Selection Report,
prepared by the U.S. Department of Energy, Office of Energy Research, which explains the site selection
process for the proposed Spallation Neutron Source (SNS) project.  It identifies the four national
laboratory sites resulting from the analysis, that represent reasonable alternatives for detailed analysis for
site selection of the SNS.  Each of the four laboratories, Oak Ridge National Laboratory, Los Alamos
National Laboratory, Argonne National Laboratory, and Brookhaven National Laboratory, were tasked
with conducting an analysis to identify alternate sites within their complex for the location of the
proposed SNS.  This appendix also includes the four reports submitted by the laboratories that address
their site specific selection process.
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NATIONAL SPALLATION NEUTRON SOURCE
SITE SELECTION REPORT
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1.0 INTRODUCTION

In 1996, Congress provided funding for the Department of Energy (DOE) to pursue the development of a
short-pulsed spallation neutron source.  DOE identified the Oak Ridge National Laboratory (ORNL) in
Oak Ridge, Tennessee, as the preferred site for the Spallation Neutron Source (SNS) facility (1996
Energy and Water Development Appropriations Bill).  The three alternative locations considered for the
facility were Los Alamos National Laboratory (LANL), Argonne National Laboratory (ANL), and
Brookhaven National Laboratory (BNL).

The conventional facilities design team for the SNS project was tasked to identify candidate sites for the
SNS on the Oak Ridge Reservation (ORR) and designate one of these sites as the preferred location
through a comparative evaluation of the candidate sites.  The conventional facilities design team
developed a list of siting criteria that represented the physical and sociological requirements for the
facility and included functional, environmental, programmatic, health and safety, and safeguards and
security criteria.

The process for selecting a site for the SNS facility on the ORR has evolved over a two-year period.  The
purpose of this report is to provide information used in the evaluation of potential sites and to outline the
decision-making process for siting the SNS on the ORR.  The site identified as the preferred site on the
ORR for the SNS will be compared with potential sites at LANL, ANL, and BNL in an Environmental
Impact Statement (EIS).

2.0 ORR SITE SCREENING

With the establishment of definitive criteria, the SNS project contracted with the Site and Facilities
Planning (SFP) Group of Lockheed Martin Energy Systems to perform a comprehensive screening of all
areas on the ORR that should be considered for placement of the SNS.  The SFP Group was the
organization responsible for development planning on the entire reservation.  As such, SFP developed and
maintained technical site information, primarily electronic maps, addressing all of the five categories of
criteria developed for the SNS by the project team.  The three required criteria, functional, environmental,
and health and safety were mapped electronically by SFP to screen the entire ORR and rule out those
areas that clearly did not meet the project requirements.  These were defined as areas that should not be
carried forward for evaluation of specific site characteristics.  These areas were essentially “fatal flaw”
areas that would preclude development of the project as currently defined because of conservation, waste
management, or other land use/environmental issues.

An Intergraph MGE Geographic Information System (GIS) overlay map was created using the most
current information and a report entitled, “Candidate Site Identification for the National Spallation
Neutron Source Facility,” was prepared by SFP and issued in August 1996.  Table 1 lists the data sets
used for the GIS analysis, along with the information sources that were used for the most current data that
was mapped.  Figure 1 is the map that was included in this report; the white areas are those that could be
considered as candidate areas.  Because of the general nature of overall ORR mapping information,
minimal data sets were input.  For example, the GIS recognizes contingent areas but cannot evaluate
configurations such as the hammerhead shape of the SNS.  Although steep slopes may not be desirable
over large areas, a confined area of steep slope within the facility footprint could be tolerated if properly
configured.  Therefore, these areas were not excluded from consideration at this point.
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Table 1.  SNS Candidate Site Identification Data Sets

Data Set Information Source

Conservation Issues

Natural/aquatic/reference
areas, sinkholes, and a 200-foot buffer

Pat Parr, Environmental Sciences Division, ORNL

BSR2 areas and a 200-foot buffer The Nature Conservancy, Primary Conservation
Sites map (5/24/95)

Wetlands and a 200-foot buffer Pat Parr, Environmental Sciences Division, ORNL

Environmental sciences research sites Pat Parr, Environmental Sciences Division, ORNL

Waste Management Issues

Waste area groupings Nonradioactive Storage Area (NRSA)

Source control operable units (Environmental
Restoration projects)

NRSA

Waste management areas ORR Technical Site Information (MMES 1994)

Other Issues

Historic/cultural/archaeological resources and a
200-foot buffer

Peter Souza, Office of Environmental Compliance
and Documentation, ORNL

Existing structures and a 1640-foot buffer Tennessee Valley Authority (TVA), Oak Ridge
Area S-16A quadrangle map, 1994 ORR SDP/TSI
updated information

Surface hydrology and a 50-foot buffer TVA, Oak Ridge Area S-16A quadrangle map

500-year floodplains Richard Durfee, Geographic Information Science
and Technology Group, ORNL

Primary roadways and a 100-foot buffer TVA Oak Ridge Area S-16A quadrangle map

Source:  LMES 1996.
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Two other maps were included in the GIS report, one indicating Environmental Restoration watershed
projects and the other indicating the current National Environmental Research Park boundaries and the
proposed expansion of those boundaries to encompass virtually the entire ORR, except for the existing
three plant sites.  These maps were included in the GIS report as informational data only and are shown in
Figures 2 and 3.

An augmented analysis was then made of the screened areas identified in the report.  Using the SNS
footprint criteria, general size, shape, and terrain, the ORNL site selection team identified four candidate
site areas that exhibited the most favorable characteristics.  A fifth area, the previously developed Clinch
River Breeder Reactor (CRBR) site, was added by the SNS project even though the mapped data were not
available for the GIS analysis.  This site had previously been favored and studied in detail, but the
property was not owned by the DOE.  Figure 4 identifies the five sites selected for further evaluation.

These candidate sites include: Alternative 1 - the area south of the High Flux Isotope Reactor (HFIR);
Alternative 2 - the area east of the Health Physics Research Reactor (HPRR); Alternative 3 - Freels Bend;
Alternative 4 - the Chestnut Ridge site; and the CRBR site to be revisited.

3.0 CANDIDATE SITE EVALUATION

Using the original SNS general requirements, the selection team grouped the various criteria into five
topical groups.  These five topical groups were derived from the original requirements to be more site
specific than the general criteria and provided more detailed and consistent criteria for the second phase
of the evaluation.  The SNS footprint was superimposed on each candidate site area and each was
evaluated using the following criteria:

• Constructibility.  The suitability of a given site to meet specified conditions for construction of the
facility without exorbitant cost or effect on the environment.  Here, steep slopes within the
construction boundary were evaluated accordingly to the positive and/or negative impacts they may
have on construction.  The bulk of the original criteria fall in this group, therefore, these criteria are
the most important.  The key considerations under this category are:

- site gradient and how the site contour conforms to the SNS footprint
- utility access
- primary and secondary road access
- soils suitability and seismicity
- overlapping and adjacent environmental areas such as nature areas or biological

significance rated (BSR) areas
- presence and proximity to contaminated sites
- land use/ownership
- security notification zones
- distance to aquifers
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• Flood Potential.  The likelihood of the site being affected by flooding, given that these areas are not
within the 500-year flood plain, but could be adversely affected by localized flooding.

• Proximity of Occupied Buildings/Areas.  An original criterion required a 500-meter buffer from
occupied buildings.  The relative closeness to permanent residential areas in comparison to the other
candidate sites was considered.

• Proximity to Historic Resources.  The relative closeness of historic resources considered limited
and nonrenewable because of their association with historic events, persons, or social or historic
movements.  The impact that site grading may have on these sites beyond the actual SNS footprint
was compared among sites.

• Distance from ORNL/HFIR.  The GIS map indicated an approximate 5-minute-travel-distance
circle as a preferable criterion.  The relative proximity of each site was evaluated against the other
sites.

These criteria were used for the comparative evaluation of the potential sites.  Where candidate areas
offered more than one potential site, only the prime site was carried forward.  Desirable criteria, as well as
required criteria, were considered.  Table 2 presents the summary evaluation of the five potential
candidate sites according to the aforementioned site-specific siting criteria.  Summary descriptions of the
five sites are presented below:

Area South of HFIR (Alternative 1).  This site meets three of the five specific criteria groups.  The site
is not in danger of flooding, it is extremely close to ORNL/HFIR, and it is not in close proximity to
occupied areas.  However, two of the main criteria, constructibility and proximity to historic sites, were
not met.  The site has slopes of greater than 25 percent in areas that would not conform to the SNS
footprint requirements.  Much of the area is classified as fragile land, land defined in the technical site
information document as best reserved for natural areas and not suitable for construction.  Only electric
utilities are nearby and road access is poor at best.  Several areas within close proximity to this site have
historical value, and the site is completely within a Biodiversity Significance Ranking (BSR) 2 area, the
significance area ranked highest on the ORR by the Nature Conservancy (no BSR1 areas are present on
the ORR).  Use of the Alternative 1 site would involve additional expense to extend adequate utilities,
improve road access, conduct assessments of historic areas, and perform grading to provide an adequately
sized pad and overall site for the SNS facility.

Area East of HPRR (Alternative 2).  This site also meets three of the five specific criteria groups.  The
site is not in danger of flooding, it is extremely close to ORNL/HFIR, and it is not in close proximity to
occupied areas.  The remaining two are not met, however, because this site also has slopes of greater than
25 percent in areas that would not conform to the SNS footprint requirements.  Much of the area is
classified as fragile land.  Only electric utilities are nearby, and road access is poor.  Several areas within
close proximity to this site are classified as historical sites.  This site, which is similar in characteristics to
Alternative 1, would require additional expense to extend adequate utilities, improve road access, conduct
assessments of historic areas, and perform grading to provide an adequately sized pad and overall site for
the SNS facility.

Freels Bend Site (Alternative 3).  This site does not meet any of the five key, site-specific criteria used
in this phase of the evaluation.  It has poor constructibility because there are no major utilities close by
and road access is poor.  It lies outside the 5-minute arc on the GIS map and could potentially be blocked   



Table 2.  Evaluation of Siting Criteria at Five Candidate ORNL Area Sites.

SITE CHARACTERISTICSGENERAL
CRITERIA

SPECIFIC
CRITERIA ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4 CRBR SITE

Functional
Criteria

Constructibility Slopes >25% Slopes >25% Slopes >25% Slopes <25% Slopes <25%

Constructibility Knox Group/Knox
Residuum soil

Knox Group/Knox
Residuum soil

Knox Group/Knox
Residuum soil

Knox Group/Knox
Residuum soil

Knox Group/Knox Residuum soil

Constructibility Pleistocene alluvium Pleistocene alluvium Pleistocene alluvium Holocene/recent
alluvial

Constructibility Fragile land
classification

Fragile land
classification

No classification No classification No classification

Constructibility Limited utilities
(electric only)

Limited utilities
(electric only)

Limited utilities (gas
and electric only)

Close
proximity/access to
utilities (gas, electric,
water)

Close proximity to utilities (gas,
electric, water)

Distance from
ORNL/HFIR

Close proximity to
ORNL/HFIR

Close proximity to
ORNL/HFIR

Not within close
proximity to
ORNL/HFIR

Close proximity to
ORNL/HFIR

Not within close proximity to
ORNL/HFIR

Constructibility Poor proximity to
primary and/or
secondary paved roads

Poor proximity to
primary and/or
secondary paved roads

Poor proximity to
primary and/or
secondary paved roads

Good proximity to
primary and/or
secondary paved
roads

Good proximity to primary and/or
secondary paved roads

Environmental
Criteria

Constructibility Completely within
BSR2 Area

Within BSR3 Area Close proximity to
BSR3-7 and BSR3-13
areas

Within BSR3-16 area;
Close proximity to
BSR2-10

Within BSR2 area

Constructibility Close proximity to a
contaminated site

Close proximity to a
contaminated site

Close proximity to a
contaminated site

Not in close proximity
to a contaminated site

Relatively close proximity to a
contaminated site

Historic Site
Proximity

Close proximity to
historic sites

Close proximity to
historic sites

Within and in close
proximity to historic
sites

Not in close proximity
to historic sites

Not in close proximity to historic sites

Constructibility Knox Aquifer at
surface

Knox Aquifer at
surface

Knox Aquifer at
surface

Knox Aquifer at
surface

Knox Aquifer at surface

Safeguards &
Security Criteria

Constructibility Within security
administration zone
(controlled area)

Within security
administration zone
(controlled area)

Within security
administration zone
(Y-12 229 area)

Within security
administration zone
(restricted area)

Within security administration zone
(restricted area)
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Table 2.  Evaluation of Siting Criteria at Five Candidate ORNL Area Sites (continued).

SITE CHARACTERISTICSGENERAL
CRITERIA

SPECIFIC
CRITERIA ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4 CRBR SITE

Safeguards &
Security Criteria
(continued)

Constructibility Within  immediate
notification zone

Within  immediate
notification zone

Not within immediate
notification zone

Within  immediate
notification zone

Within immediate notification zone

Constructibility Within 5-mile
emergency planning
sector

Within 5-mile
emergency planning
sector

Within 5-mile
emergency planning
sector

Within 5-mile
emergency planning
sector

Within 5-mile emergency planning
sector

Constructibility Within 2-mile public
immediate notification
zone

Within 2-mile public
immediate notification
zone

Outside 2-mile public
immediate notification
zone

Within 2-mile public
immediate notification
zone

Within 2-mile public immediate
notification zone

Programmatic
Criteria

Constructibility Existing land use is
natural area

Existing land use is
natural area

Existing land use is
natural area

Existing land use is
multipurpose research
and development area

Existing land use is  industrial

Constructibility Site owned by DOE Site owned by DOE Site owned by DOE;
Recent land request
from City - parcel
identified as self-
sufficiency parcel

Site owned by DOE Site owned by TVA

Constructibility No geological faults
within area

No geological faults
within area

No geological faults
within area

No geological faults
within area

No geological faults within area

Flood Potential No flood danger No flood danger Probable maximum
flood area

No flood danger No flood danger

Health & Safety
Criteria

Residential
Proximity

Not in close proximity
to residential area

Not in close proximity
to residential area

Close proximity to
residential area

Not in close proximity
to residential area

Close proximity to residential area

B
-34

D
O

E
/E

IS-0247
A

ppendix B
 

 SN
S F

E
IS



DOE/EIS-0247
SNS FEIS Appendix B

B-35

off in a probable maximum flood event.  Freels Bend is just across the river from a lakefront residential
district and has many historic sites indicated by mapping data.

Chestnut Ridge Site (Alternative 4).  This site meets or exceeds all of the five topical criteria groups.
The constructibility of the site is good because the site offers all required utilities close by.  The lay of the
land, although containing slopes greater than 25 percent, meets SNS footprint criteria with reasonable
grading.  Chestnut Ridge Road currently crosses the site and ties to Bethel Valley as well as Bear Creek
Roads. The site is not in danger of floods, is not close to any occupied structures or residential areas, is
close to ORNL and HFIR, and encroaches on no historic sites.  In addition, the existing land use
characterization of this site is multipurpose research and development.

Clinch River Breeder Reactor (CRBR) Site.  This site meets three of the five key evaluation criteria.
The constructibility of the site is favorable because of the low slopes.  It has close access to gas, water,
and electricity.  Road access via existing roads is good.  No flood danger is associated with the site.  No
historic sites are located in the way of construction.  However, the proposed site is not in close proximity
to HFIR and lies across the river from a residential area, which is closer than such areas are to three of the
other sites.  Most importantly, although this site was considered as an alternative with favorable
conditions for siting the SNS, DOE does not own it.  Acquisition of the property from TVA would
increase the time for development of the SNS by an unknown amount.

The results of the comparative evaluation of candidate sites against the siting criteria, and more
specifically the five key criteria, show that the Chestnut Ridge site (Alternative 4) offers the best overall
potential of the five alternative sites reviewed by the SNS site selection team.  Maps with site-specific
criteria used during these evaluations are included in Exhibit 1.

4.0 RECOMMENDATION OF THE PREFERRED SITE

The SNS Project Group presented a preliminary summary of the candidate site evaluation process and its
results to the Reservation Management Organization (RMO) for the ORR in late 1996.  During this
presentation, the Chestnut Ridge site (Alternative 4) was first identified as the preferred site for the SNS.
All SNS design layouts and estimates for land improvements were to be based on this site.

A more thorough presentation of the candidate site evaluation process was delivered at an RMO meeting
on April 3, 1997.  During this presentation, the SNS Project Group formally designated the Chestnut
Ridge site as its preferred location for the SNS at ORNL.  This preference was based on the results of the
candidate site evaluation process.  Furthermore, the SNS Project Group requested that the RMO formally
recommend this site to the Federal Property Management Committee as the preferred site for construction
of the SNS.

The RMO reviewed the content of this presentation and issued review comments on June 25, 1997.
These comments focused primarily on environmental concerns associated with siting the SNS on the
Chestnut Ridge site and at Alternatives 1, 2, and 3.  The concerns with the Chestnut Ridge site included
karst topography and hydrologic transport related to this topography.  They also included potential
impacts of the SNS on White Oak Creek and research efforts in the nearby Walker Branch Watershed
(WBW).  The WBW research is being conducted by the National Oceanic and Atmospheric
Administration/Atmospheric Turbulence and Diffusion Division (NOAA/ATDD) and the Environmental
Sciences Division (ESD) at ORNL.  In addition, the comments included a recommendation to consider
use of the CRBR site for the SNS.  The complete comments are presented in Exhibit 2.
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A key SNS Project Group representative met with the RMO on August 7, 1997, to address the
environmental and alternative siting issues raised in the review comments.  Two major issues regarding
the Chestnut Ridge site were addressed, (1) karst topography, and (2) potential adverse impacts on
environmental science research in the WBW area.  In close consultation with the RMO members,
resolutions to these issues were mutually agreed to by the SNS Project Group and the RMO.  The karst
topography proved not to be an issue since large structures have been successfully built on karst
topography, such as most of Knoxville proper, including the University of Tennessee.  Experts in this area
are currently on board and will continue to be involved in the SNS siting process to ensure that karst
topography does not impact the initial construction of the SNS nor create any environmental concerns
(i.e., hydrologic transport) after construction of the facility.  The SNS Project Group responded to the
issue concerning the WBW by acknowledging it was aware of the potential effect construction of the SNS
could have on the WBW.  Every possible action will be taken to minimize effects on this area.  Based on
these resolutions, the RMO formally recommended the Chestnut Ridge site as the preferred location for
the SNS on August 15, 1997.  In making this recommendation, the RMO cited four reasons why it
considered the Chestnut Ridge site to be the “best site” for the SNS:

• Cost-effectiveness, based on several factors (near existing roads, utilities, and construction
borrow areas; best situation for waste transport and use of ORNL shops, security, and
facilities; and most advantageous topographical configuration for site excavation and
construction of berm shielding).

• Least potential impact on the environment and public, because the site avoids wetlands, blue
line streams, historical sites, threatened and/or endangered species, and other environmental
impacts as well or better than the alternative sites.  It is the most remote of the evaluated sites
from public access areas.

• Best location for supporting ORNL neutron science programs.

• Located in close proximity to the preferred site for the Joint Institute for Neutron Sciences
(JINS).  This proposed facility would support neutron science programs at ORNL, HFIR, and
the SNS.

The resolutions of the issues raised in the review comments on the site evaluation process are documented
by the memorandum in Exhibit 3.  The formal recommendation of the Chestnut Ridge site as the preferred
site for the SNS at ORNL is also contained in this memorandum.

5.0 REFERENCES

LMES (Lockheed Martin Energy Systems, Inc.), 1996, Candidate Site Identification for the National
Spallation Neutron Source Facility, ES/EN/SFP-47, August, prepared for the Department of Energy,
Oak Ridge Operations, Oak Ridge, Tennessee.

MMES (Martin Marietta Energy Systems, Inc.), 1994, Oak Ridge Reservation Technical Site Information,
ES/EN/SFP-23, August, prepared for the Department of Energy, Oak Ridge Operations, Oak Ridge,
Tennessee.
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EXHIBIT 1

SPALLATION NEUTRON SOURCE SITE EVALUATION CRITERIA
AND CANDIDATE SITES
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SPALLATION NEUTRON SOURCE SITE EVALUATION CRITERIA

Functional Criteria - These criteria relate to the physical parameters of the site, including the
transportation and utility systems required for construction and operation.

• Site area requirement: 500 meters × 500 meters (1640 feet × 1640 feet) with a 100 meter ×
500 meter (328 × 1640 feet) tail centered on the main square (hammer-head-shaped), all at
the same elevation after excavation and preferably founded on solid rock.  However, karst
formations are not to be eliminated.

• Must have a stable foundation (capable of supporting 15,000 lbs/ft2) that permits beam
alignment along the entire beam line path.

• Must have an adjacent area, which can be at different elevations, measuring 100,000 square
meters (24.7 acres) for support facilities, roads, buffer, etc.

• Reasonable proximity to a borrow area capable of supplying sufficient fill material for
earthen shielding and a spoils area for storage or disposal of excess excavation material.

• Close proximity to ORNL (within 5 road minutes of ORNL proper)/HFIR.

• Avoid contaminated soils.

• Avoid relocating significant overhead and underground utilities (e.g., power lines, water line
mains, and gas transmission lines).

• Minimize surface water runoff to or through the site.

• Proximity/access to existing utility systems:
- 30 MW power required
- Potable water required
- Compressed air, natural gas, sanitary sewer, steam, and chilled water desirable but

can be provided by on-site facilities
- Availability of construction power within one mile strongly desirable

• Proximity to primary and/or secondary paved roads for users, researchers, materials, supplies;
target transport; and waste and irradiated material removal.

Environmental Criteria - These criteria are used to minimize the effect of a site’s development on the
environment.

• Avoid disturbance of wetlands and streams.

• Avoid locations with a high significance ranking of threatened or endangered animal or plant
species, specifically BSR 1 and 2 areas.  (The Nature Conservancy BSRs are from a high of 1
for outstanding significance to a low of 5 for general biodiversity interest.  BSR 1 and 2 areas
are more critical and have a higher priority than BSR 3, 4, and 5 areas.)
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• Avoid historic, cultural, or archaeological resources.

• Minimize impacts on natural reference and natural research areas in the National
Environmental Research Park.

Safeguards and Security Criteria - These criteria relate to the ability of the site to provide physical
safeguarding and security of the facility.

• Site maximizes use of existing physical security systems.

• Site maximizes use of existing programmatic security systems.

Programmatic Criteria - These criteria are used to ensure that the site considers appropriate site
development and land use plans.

• Site maximizes use of existing land use areas.

• Site conforms to site development plans.

Health and Safety Criteria - These criteria provide a basis for candidate site selection in terms of
protecting the public, facility personnel, and the facility from hazards during both construction and
operation of the facility.

• Site construction and operation should minimize adverse impacts on traffic flow and traffic
hazards adjacent to the site.

• Site should minimize adverse impacts on existing streams and groundwater.

• Site must not be located within the 500-year floodplain elevation.

• Site avoids existing hazardous materials areas and waste areas [i.e., Waste Area Groups
(WAGs) and Resource Conservation and Recovery Act (RCRA)].

• Site must not be on a geologic fault (seismic).

• Site provides a minimum 500-meter (1640 feet) separation from existing occupied structures
(1000 meters desirable).  Avoid close proximity to residential areas.
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Area South of HFIR (Alternative 1)
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Area East of HPRR (Alternative 2)
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Freels Bend Site (Alternative 3)
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Chestnut Ridge Site (Alternative 4)
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Clinch River Breeder Reactor (CRBR) Site
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EXHIBIT 2

RESERVATION MANAGEMENT ORGANIZATION REVIEW COMMENTS ON THE
SNS FACILITY SITING STUDY
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EXHIBIT 3

RESERVATION MANAGEMENT ORGANIZATION RECOMMENDATION FOR
SITING THE SNS FACILITY
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LOS ALAMOS NATIONAL LABORATORY
SITE SELECTION REPORT
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ARGONNE NATIONAL LABORATORY
SITE SELECTION REPORT
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BROOKHAVEN NATIONAL LABORATORY
SITE SELECTION REPORT
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